Since testing every known human pathogenic virus for sensitivity to a given virucidal agent is not feasible, the use instead of an array of viruses representing different chemical compositions has been proposed (6) . Four viruses, bacteriophages ,X174, T7, and 4)6 plus herpes simplex virus (HSV), have been chosen as surrogates for common human pathogenic viruses in the evaluation of the virucidal effects of different photodynamic treatments (6, 8) . These viruses have been chosen because their different compositions include single-or double-stranded nucleic acid (DNA or RNA) and because some do and some do not have lipid envelopes. To establish the generality of the virucidal properties exhibited by copper(II)-and iron(III)-based formulations, the sensitivities of different surrogate viruses were investigated.
HSV type 1, MP strain, was grown and plaque assayed on CV-1 African green monkey kidney fibroblasts. Virus growth and assay and cell culturing conditions have been described previously (5) . The growth of JV on Vero cells and the infectivity assay were performed as previously described (1) . JV and HSV were tested individually at initial concentrations of about 106 and 2 x 106 PFU/ml, respectively, in Eagles's minimal essential medium (EMEM) containing 5% fetal calf serum (FCS).
The bacteriophages and their host cells were 4)X174 with Escherichia coli C, T7 (am28) with E. coli 011, and 4)6 with Pseudomonas syringae subsp. phaseolicola. Virus growth and assay conditions have been described previously (6 (Table 1) demonstrated that a mixture of copper(II) (1 mg/liter) with peroxide (100 mg/liter) had 0.4 to 14 times the virucidal efficiency of glutaraldehyde at a concentration of 10 mg/liter for the viruses tested here. Thus, a formulation comprising 0.05% copper and 5% peroxide should have a virucidal efficacy comparable to that of glutaraldehyde at 2%, the concentration (used for 2 to 20 min) currently recommended for disinfection of a wide variety of medical devices (11, 12) . The data presented here indicate that metal-based formulations, particularly copper-peroxide mixtures, may be useful virucidal agents.
